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Abstract: In an aero gas-turbine engine, a surface air-oil heat exchanger (SAOHE) is used to cool the oil system for the
gearboxes and electric generators. The SAOHE is installed inside the fan casing of the engine in order to dissipate the
heat from the oil system into the bypass duct stream. The purpose of this study was to develop an effective numerical
method for designing an SAOHE for an aero gas-turbine engine. A two-dimensional model using a porous medium was
developed to evaluate the aero-thermal performance of the fins of the heat exchanger, and a one-dimensional flow and
thermal network program was developed to save time and cost in the evaluation of the heat exchanger performance.
Using this network program, the pressure drop and heat transfer performance of the heat exchanger were predicted, and
the results were compared with two-dimensional computational fluid dynamics results and experiment data for
validation.
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Fig. 1 Schematic configuration of convectional surfa
ce air-oil heat exchanger in aero-engines.
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Fig. 2 Computational model and boundary conditions
for the 3D unit-fin model.
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Table 2 Comparison pressure drop results between experimental results and 1D network program.

S‘IGHL’ (Pa) .
c 1 = Difference
orrelation Xp. o
1D network (] [10] 2D CFD (%)
2-4 model | 1762.5 2082.5 1542.5 1615.2 +14.3
4-4 model | 1651.0 2082.5 1542.5 1615.2 +7.0
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Fig. 10 The flow pattern around the upper side of SAOHE
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Fig. 11 Network topology for oil side in SAOHE:
(a) 4 nodes model and (b) 11 nodes model
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Table 3 Comparison heat transfer rate results between experimental results and 1D network program.

kw
CQ( 1 )_ = Difference
orrelation Xp. Y
1D network 1] [10] 2D CFD (%0)
4 nodes 95.8 109.1 84.5 72.2 +13.4
11 nodes 80.1 109.1 84.5 72.2 -5.0
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